All relevant data are within the paper.

Methods {#sec006}
=======

Statement of ethics {#sec007}
-------------------

This study was conducted as per the principles of the Helsinki Declaration and the ethical guidelines for epidemiological research presented by the Ministry of Health, Labour and Welfare in Japan\[[@pone.0229884.ref009], [@pone.0229884.ref010]\]. The institutional review board of Municipal Hospital of Kofu approved the study.

Subjects {#sec008}
--------

The subjects included 132 patients who visited Municipal Hospital of Kofu with a complaint of bloody stools from 2011 to 2019 and in whom diverticular bleeding was diagnosed on urgent or elective lower gastrointestinal endoscopy. We excluded patients who had experienced the last bloody stool at least one week previously, those who received treatment for diverticular bleeding within one month before the consultation, and those in whom the source of bleeding was not the diverticulum. The following data was collected from these patients' records and retrospectively analyzed: age, sex, medical history, oral medications, vital signs, physical findings, blood test findings, and imaging examination findings. This study was conducted as per the principles of the Helsinki Declaration and the ethical guidelines for epidemiological research presented by the Ministry of Health, Labour and Welfare in Japan. The institutional review board of Municipal Hospital of Kofu approved the study (ethics committee for clinical studies of Municipal Hospital of Kofu: Rinshoukenkyu-Rinrishinsa-Iinkai (in Japanese), approval number 31--24), the ethics committee waived the requirement for informed consent. All data were fully anonymized before we accessed them.

Diagnosis and treatment of diverticular bleeding {#sec009}
------------------------------------------------

After confirming the stabilization of vital signs, physical examination and blood testing were performed. In patients without allergy to the contrast agent and renal failure, contrast-enhanced computed tomography (CT) was proactively performed. For the contrast-enhanced CT, 90 mL of iopamidol was intravenously administered at a rate of 1.5 mL/s, and the scan was taken using a 16- or 64-slice detector CT. Urgent or elective lower gastrointestinal endoscopy was performed at the discretion of the attending physician based on the vital parameters, medical examination results, and CT findings. Lower gastrointestinal endoscopy was performed by two physicians, including an endoscopy specialist and a non-specialist, using a PCF-H290I (Olympus, Tokyo, Japan) device, and a tip hood and water-jet system (Olympus) were concurrently used at the discretion of the physicians. Pretreatment for elective endoscopy was performed in all patients using magnesium citrate or polyethylene glycol. The presence or absence of pretreatment at the time of urgent endoscopy was determined at the discretion of the physician. On endoscopic examination, the diverticula with the stigmata of recent hemorrhage (SRH) exhibiting active bleeding, exposed vessels, or adhesion of blood clots were diagnosed as the bleeding source. Endoscopic clipping performed using the direct method or the sewing method. For patients in whom endoscopic hemostasis was difficult, additional embolotherapy or colectomy was performed.

Analysis {#sec010}
--------

Statistical analyses were performed using Fisher's test for categorical variables and an unpaired student's t-test for continuous variables. A p value \< 0.05 was considered statistically significant difference. An intergroup comparison was performed using log-rank test. Results are presented as median (range) values and numbers (%). All the statistical analyses were performed using EZR (Saitama Medical Center, Jichi Medical University, Saitama, Japan), a graphical user interface for R (The R Foundation for Statistical Computing, Vienna, Austria). More precisely, it is a modified version of the R commander designed to include the statistical functions that are frequently used in biostatistics\[[@pone.0229884.ref011]\].

Results {#sec011}
=======

Patient background {#sec012}
------------------

The patients' background information is presented in [Table 1](#pone.0229884.t001){ref-type="table"}. The average patient age was 72 (36--96) years, and the sample included 81 male patients (61%). Among those, 24 patients (18%) had a history of diverticular bleeding, 37 (28%) were taking oral antithrombotic agents, and 8 (6.0%) were taking nonsteroidal anti-inflammatory drugs (NSAIDs). At the time of consultation, the shock index was 0.62 (0.31--1.65), systolic blood pressure was 134 (78--206) mmHg, and hemoglobin level was 12 (5.1--17) g/dL. CT was performed at the time of consultation in 97 patients (73%), and contrast-enhanced CT was performed in 75 patients (57%). Extravasation, fluid collection, bowel wall thickening, and increased density of the surrounding fat tissue was observed in 18 (19%), 29 (30%), 20 (21%), and 15 (15%) patients, respectively (Figs [1](#pone.0229884.g001){ref-type="fig"} and [2](#pone.0229884.g002){ref-type="fig"}). Fluid collection represents high-attenuation on single phase CT images, and the attenuation value was 63 (51--118) Hounsfield Units\[[@pone.0229884.ref012]\]. Extravasation or fluid collection was observed in 33 patients (34%). Total 72% of the patients with extravasation and 23% without extravasation had fluid collection. The period from consultation until the endoscopy was 27 (1--195) hours, and urgent endoscopy within 24 h of the consultation was performed for 47 patients (36%). Pretreatment at the time of emergency endoscopy within 24 h was performed for 19 patients (40%). Red blood cell transfusion was performed for 48 patients (36%). The mean hospital stay was 9.0 (3.0--59) d.

![Extravasation on CT.\
(a) Plain CT image shows wall thickening in the ascending colon. (b) Arterial contrast material-enhanced CT image shows high attenuation area. (c) Delayed CT image reveals a larger area of attenuation. (d,e) Endoscopic examination shows active bleeding in the ascending colon.](pone.0229884.g001){#pone.0229884.g001}

![Fluid level on CT.\
(a) Plain CT image represents fluid collection showing high-attenuation in the ascending colon. (b,c) Endoscopic examination shows active bleeding in the ascending colon.](pone.0229884.g002){#pone.0229884.g002}

10.1371/journal.pone.0229884.t001

###### Backgrounds of patients with diverticular bleeding.

![](pone.0229884.t001){#pone.0229884.t001g}

                                                              n = 132
  ----------------------------------------------------------- -------------------
  age: years                                                  74 (36--96)
  Male: n (%)                                                 81 (61%)
  Body mass index                                             23 (15--38)
  Past history of diverticular bleeding: n (%)                24 (18%)
  Diabetes mellitus: n (%)                                    20 (17%)
  Hypertension: n (%)                                         55 (46%)
  Ischemic heart disease: n (%)                               21 (17%)
  Cerebrovascular disease: n (%)                              13 (16%)
  Chronic renal failure: n (%)                                9 (7.4%)
  Use of antithrombic drugs: n (%)                            37 (28%)
  Use of 2 or more antithrombic drugs: n (%)                  14 (12%)
  Use of NSAIDs: n (%)                                        8 (6.0%)
  Systolic blood pressure at admission: mmHg                  134 (78--206)
  Diastolic blood pressure at admission: mmHg                 80 (35--150)
  Pulse at admission: /minute                                 83 (39--186)
  Shock index at admission                                    0.62 (0.31--1.65)
  White Blood Cell: ×10^3^/μl                                 6.8 (1.8--16)
  Hemoglobin: g/dl                                            12 (5.1--17)
  Platelet: ×10^3^/μl                                         220 (58--400)
  Albumin: g/dl                                               3.9 (2.7--4.8)
  estimate Glomerular Filtration Rate: ml/min/1.73m^2^        62 (3.3--108)
  C-Reactive Protein: mg/dl                                   0.10 (0.0--14)
  Prothrombin time: %                                         99 (15--181)
  Minimum hemoglobin: g/dl                                    9.7 (6--16)
  Implementation of CT at admission: n (%)                    97 (73%)
      Extravasation on CT                                     18 (19%)
      Thickening of colon wall on CT                          20 (21%)
      Fluid level on CT                                       29 (30%)
      Rise in concentration of surrounding fat tissue on CT   15 (15%)
      Extravasation or fluid level on CT                      33 (34%)
  Time to the first colonoscopy: hours                        27 (1--195)
  Time to the first colonoscopy within 24 hours: n (%)        47 (36%)
  Use of blood transfusion: n (%)                             48 (36%)
  Recurrence bleeding: n (%)                                  13 (13%)
  Time to recurrent bleeding: days                            2 (1--32)
  Hospitalization days: days                                  9 (3--59)

Data are expressed as median (range) or number (%).

CT: computed tomography, NSAIDs: nonsteroidal anti-inflammatory medications, SD: standard deviation.

The identification rate of the bleeding diverticulum during lower gastrointestinal endoscopy {#sec013}
--------------------------------------------------------------------------------------------

In 26 patients (20%), the bleeding diverticulum was identified during endoscopy, and hemostasis with endoscopic clipping was performed for all these patients. Univariate analyses showed that the following factors were significantly associated with the identification of bleeding diverticulum: older age \> 80 y (OR 2.4, p = 0.052), extravasation or fluid collection on CT imaging (OR 17, p \< 0.001), and endoscopy performed within 24 h of consultation (OR 5.2, p = 0.0003). We found no difference in the oral medication, medical history, and bleeding site of the patients ([Table 2](#pone.0229884.t002){ref-type="table"}). The 11 patients with bleeding findings in the absence of extravasation and fluid collection on CT imaging were more elderly compared to the patients without bleeding findings (83(64--89) vs. 74 (42--96) years old, p = 0.034), but no other background differences; sex, vital signs, laboratory data, oral medication, bleeding site, and other CT findings. Sensitivity, specificity, positive predictive value, negative predictive value, and accuracy to predict the identification of the bleeding diverticulum by CT imaging are shown in [Table 3](#pone.0229884.t003){ref-type="table"}.

10.1371/journal.pone.0229884.t002

###### Univariate and Multivariate analysis of factors to detect the bleeding diverticulum on colonoscopy.

![](pone.0229884.t002){#pone.0229884.t002g}

                                                  Univariate analysis                         Multivariate analysis              
  ----------------------------------------------- --------------------- ----------- --------- ----------------------- ---------- ---------
  Age \> 80: years old                            2.4                   1.9--3.8    0.052                                        
  Men                                             1.6                   0.64--4.1   0.32                                         
  Diabetes mellitus                               1.7                   0.45--6.3   0.44                                         
  Past history of diverticular bleeding           1.6                   0.29--9.1   0.58                                         
  Use of antithrombic drugs                       1.6                   0.59--4.3   0.35                                         
  Use of NSAIDs                                   1.3                   0.24--6.6   0.79                                         
  Shock index at admission                        2.0                   0.33--12    0.46                                         
  Hemoglobin at admission: g/dl                   1.2                   0.95--1.4   0.15                                         
  Extravasation or fluid level on CT              17                    4.2--17     \<0.001   10                      3.7--14    \<0.001
  Time to the first colonoscopy within 24 hours   5.2                   3.6--13     \<0.001   3.1                     2.0--3.8   0.050

CT: computed tomography, NSAIDs: nonsteroidal anti-inflammatory medications, OR; Odds Ratio.

10.1371/journal.pone.0229884.t003

###### Sensitivity, specificity, positive predictive value, negative predictive value and accuracy to predict the identification of the bleeding diverticulum by CT imaging.

![](pone.0229884.t003){#pone.0229884.t003g}

                              Extravasation                                        Fluid collection                                     Extravasation or fluid collection
  --------------------------- ---------------------------------------------------- ---------------------------------------------------- ----------------------------------------------------
  Sensitivity                 48% (26--70) [\*](#t003fn002){ref-type="table-fn"}   71% (48--89) [\*](#t003fn002){ref-type="table-fn"}   81% (58--95) [\*](#t003fn002){ref-type="table-fn"}
  Specificity                 90% (80--95) [\*](#t003fn002){ref-type="table-fn"}   79% (68--88) [\*](#t003fn002){ref-type="table-fn"}   75% (64--84) [\*](#t003fn002){ref-type="table-fn"}
  Positive predictive value   56% (31--79) [\*](#t003fn002){ref-type="table-fn"}   48% (30--67) [\*](#t003fn002){ref-type="table-fn"}   47% (30--65) [\*](#t003fn002){ref-type="table-fn"}
  Negative predictive value   86% (77--93) [\*](#t003fn002){ref-type="table-fn"}   91% (81--97) [\*](#t003fn002){ref-type="table-fn"}   93% (84--98) [\*](#t003fn002){ref-type="table-fn"}
  Accuracy                    80% (71--88) [\*](#t003fn002){ref-type="table-fn"}   77% (68--85) [\*](#t003fn002){ref-type="table-fn"}   76% (67--84) [\*](#t003fn002){ref-type="table-fn"}

CT: computed tomography.

\*95% CI: confidence interval.

The rate of spontaneous hemostasis following conservative treatment {#sec014}
-------------------------------------------------------------------

The 106 patients who did not undergo endoscopic clipping included two patients in whom the procedure was changed to embolotherapy or surgery due to difficulty in endoscopic hemostasis attributed to a poor visual field caused by the massive bleeding. In residual 104 patients in whom SRH was not observed during endoscopy, a conservative treatment was adopted. Among the 104 patients in the conservative treatment group, 13 (13%) exhibited re-bleeding during hospitalization and required additional treatment. The average duration from admission until re-bleeding was 2 (1--32) d. The remaining 91 patients (87%) were able to be discharged after spontaneous hemostasis was achieved. As factors associated with spontaneous hemostasis following conservative treatment, univariate analysis revealed a high rate of spontaneous hemostasis in patients without extravasation and fluid collection on CT imaging (OR 6.0, p = 0.010), those without adhesion of blood during endoscopy (OR 32, p = 0.0012), those without diabetes (OR 4.2, p = 0.029), and those with hemoglobin level ≥10 g/ dL (OR 11, p = 0.026) ([Table 4](#pone.0229884.t004){ref-type="table"}).

10.1371/journal.pone.0229884.t004

###### Univariate analysis of factors for spontaneous hemostasis following conservative treatment.

![](pone.0229884.t004){#pone.0229884.t004g}

  Factors                                          OR     95% CI      P value
  ------------------------------------------------ ------ ----------- ---------
  Age                                              0.98   0.94--1.0   0.39
  Men                                              0.97   0.28--3.3   0.96
  Absence of Diabetes mellitus                     4.2    1.2--16     0.029
  Use of antithrombic drugs                        0.41   0.08--2.0   0.28
  Use of NSAIDs                                    1.4    0.15--13    0.76
  Shock index at admission                         1.2    0.08--18    0.91
  Hemoglobin at admission: g/dl                    0.85   0.66--1.1   0.22
  Minimum hemoglobin more than 10: g/dl            11     1.3--87     0.026
  Absence of extravasation and fluid level on CT   6.0    1.5--24     0.010
  Time to the first colonoscopy within 24 hours    2.6    0.76--8.9   0.13
  Absence of adhered blood on colonoscopy          32     3.9--26     0.0012

CT: computed tomography, NSAIDs: nonsteroidal anti-inflammatory medications, OR; Odds Ratio.

Discussion {#sec015}
==========

In the present study, we analyzed the relationship of imaging examination findings and the identification of the bleeding diverticulum and the characteristics of spontaneous hemostasis after conservative treatments in patients with diverticular bleeding. The identification rate of bleeding diverticulum was [20%]{.ul} with the performance of lower gastrointestinal endoscopy. The factor associated with bleeding diverticulum identification was extravasation or fluid collection on CT imaging. Colonic diverticular bleeding is 20%--42% of the cause of lower gastrointestinal bleeding\[[@pone.0229884.ref001]\]. It has been reported that patients in whom lower gastrointestinal endoscopy is performed within 12 h for lower gastrointestinal bleeding have a high rate of identification of the bleeding source (OR 2.6, CI 1.1--6.2), and the prognosis was good\[[@pone.0229884.ref006], [@pone.0229884.ref013], [@pone.0229884.ref014]\]. In Japan, the Japanese Gastroenterological Association published guidelines on colonic diverticulitis in 2017 that recommend performing lower gastrointestinal endoscopic examination within 24 h in patients with lower gastrointestinal bleeding suspected to be diverticular bleeding\[[@pone.0229884.ref003]\]. The American Society for Gastrointestinal Endoscopy guideline only recommends performing endoscopy early and does not stipulate a specific time\[[@pone.0229884.ref015]\]. Whether urgent endoscopy should be performed for all patients with lower gastrointestinal bleeding suspected of diverticular bleeding remains controversial. Adequate endoscopy staff is not always available to perform an urgent colonoscopy, and urgent examination should be selected and performed in patients for whom it is considered possible to identify the bleeding source and achieve hemostasis endoscopically. Furthermore, in patients in whom spontaneous hemostasis can be expected, the elective endoscopic examination should be selected. At present, there are several reports regarding the identification rate for bleeding diverticulum and the re-bleeding rate\[[@pone.0229884.ref016]\]; however, to our knowledge, few reports describe the relationship of the identification rate of responsible diverticulum and CT findings (extravasation and fluid collection), and the characteristics of cases in which spontaneous hemostasis was achieved following conservative treatment, making the present study the first.

It has previously been reported that the bleeding diverticulum identification rate in diverticular bleeding is 10%--68%. In particular, the identification rate is higher among patients who undergo CT prior to endoscopic examination than in those who do not undergo CT (35.7 vs. 20.6%, p = 0.01). Furthermore, it has been reported that the bleeding diverticulum identification rate is higher in patients with extravasation observed on contrast-enhanced CT than in those without (68% vs. 20%, p \< 0.001)\[[@pone.0229884.ref017], [@pone.0229884.ref018]\]. Therefore, all patients without allergy to the contrast medium and renal impairment undergo CT examination as the initial screening at our hospital. In the present study, 73% of the patients underwent a CT examination; this percentage is higher than that reported previously, 15%--55%\[[@pone.0229884.ref018]\]. The identification rate was significantly higher among patients who exhibited extravasation on CT than among those who did not show extravasation and those who did not undergo CT (56% vs. 16%, p \< 0.001). The identification rate was significantly higher among patients with fluid collection on CT compared to those without and those who did not undergo CT (48% vs. 13%, p \< 0.001). Ichiba et al. reported that among 257 patients with lower gastrointestinal bleeding suspected to be diverticular bleeding, the percentage of patients with fluid collection on CT was 32%. In their study, 40% subjects exhibited extravasation and 50.5% had endoscopic SRH. Many patients with massive bleeding were included in their study as compared to our study; therefore a higher incidence of the fluid collection was observed in their study than in our study\[[@pone.0229884.ref019]\]. In the present study, the identification rate was significantly higher in patients with extravasation or fluid collection than in those with neither (47% vs. 6.6%, p \< 0.001). In patients with characteristic imaging findings, the bleeding diverticulum identification rate and subsequent endoscopic hemostasis rate were high. At our hospital, the identification rate was significantly higher for patients who underwent emergency endoscopy within 24 h than in those who underwent elective endoscopy after 24 h (38 vs. 11%, p = 0.001). This is attributed to the higher incidence of extravasation or fluid collection in patients who underwent urgent endoscopy within 24 h (41 vs. 19%, p = 0.014); this is considered a selection bias. We believe that plain CT capable of easily confirming fluid collection as well as contrast-enhanced CT showing images of extravasation are useful for deciding whether urgent endoscopy should be performed in patients with lower gastrointestinal bleeding suspected to be diverticular bleeding.

In the present study, the rate of spontaneous hemostasis following conservative treatment was 87%. The characteristics of patients in whom spontaneous hemostasis was achieved included the absence of extravasation or fluid collection on CT imaging (OR 6.0, p = 0.010), the absence of adhesion of blood on endoscopy (OR 32, p = 0.0012), the absence of diabetes (OR 4.2, p = 0.029), and hemoglobin level ≥10 g/dL (OR 11, p = 0.026). Previous reports have shown a prevalence of 70%--90% for spontaneous hemostasis in patients with diverticular bleeding; however, very few reports describe patients in whom spontaneous hemostasis was achieved\[[@pone.0229884.ref020]\]. In contrast, re-bleeding was observed during conservative treatment in 16%--38% of the patients with diverticular bleeding\[[@pone.0229884.ref007]\], and in particular, it has been reported that the rate of re-bleeding is high at 66% in patients with SRH\[[@pone.0229884.ref021]\]. The rate of re-bleeding is believed to be higher in patients who are men, older (\>70 years), severely anemic (hemoglobin levels \<8 g/dL), use antithrombotic agents, have a history of hypertension and hyperlipidemia, have a high body mass index, have poor ability to perform activities of daily living\[[@pone.0229884.ref022]\], present with tachycardia at the time of the consultation, have the bleeding diverticulum located in the ascending colon, and who have a long hospital stay\[[@pone.0229884.ref022]--[@pone.0229884.ref026]\]. The present results regarding the characteristics of patients with a high rate of spontaneous hemostasis following conservative treatment are in agreement with the previously reported characteristics of patients with re-bleeding. In Japan, the prevalence of colonic diverticulitis is increasing\[[@pone.0229884.ref027]\]. Moreover, the frequency of finding diverticula by chance on endoscopy is \<10% in individuals aged \<40 y in contrast to 50%--66% in elderly individuals aged ≥80 y\[[@pone.0229884.ref028]--[@pone.0229884.ref030]\]. We believe that in the future, with the aging of society, diverticular bleeding will be a common disease. The comorbidities increase with age, and oral medications, such as aspirin and NSAIDs, will be used more. For elderly individuals, the invasiveness of urgent lower gastrointestinal endoscopy is high; thus, it is extremely important to examine the spontaneous hemostasis rate to reduce unnecessary invasive examinations. For patients without extravasation and fluid collection on CT, without diabetes, and with hemoglobin levels ≥10 g/dL, we believe that urgent endoscopy is not necessary and that elective endoscopic examination can be considered.

The present study was limited in that it was a retrospective study conducted at a single institution, the study population comprised only Japanese patients, and that the study sample was relatively small.

Among patients with diverticular bleeding, for those who exhibit extravasation or fluid collection on CT examination, performing urgent endoscopy should be considered. It is highly likely that spontaneous hemostasis will be achieved in patients without extravasation and fluid collection on CT examination, and elective endoscopy can be selected for these patients.

Conclusion {#sec016}
==========

In the present study, for patients with lower gastrointestinal bleeding suspected of colonic diverticular bleeding, characteristic CT findings (extravasation and fluid collection) were related to the identification of the bleeding diverticulum. Patients without characteristic CT findings exhibited a high rate of spontaneous hemostasis. CT findings are useful to judge the timing of endoscopy for patients with colonic diverticular bleeding. We believe that our findings will be particularly helpful for determining the need for urgent endoscopy in clinical situations when limited endoscopy staff members are available.

The authors thank all doctors for participating in this survey.

10.1371/journal.pone.0229884.r001
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Dear Editor and the reviewers,

Thank you for your kind review of our manuscript.

Considering all the suggestions, the manuscript is revised. We believe that our manuscript is now suitable for the publication in the journal.

1\) Please update this statement to indicate whether all data were fully anonymized before the authors accessed them and whether the IRB or ethics committee waived the requirement for informed consent.

Thank you for your comment. The institutional review board of Municipal Hospital of Kofu approved the study (ethics committee for clinical studies of Municipal Hospital of Kofu : Rinshoukenkyu-Rinrishinsa-Iinkai (in Japanese), approval number 31-24), the ethics committee waived the requirement for informed consent. All data were fully anonymized before we accessed them. This is now modified in the methods session. (page3, lines 90-94)

2\) You note that your data are available within the Supporting Information files, but no such files have been included with your submission. At this time we ask that you please upload your minimal data set as a Supporting Information file, or to a public repository such as Figshare or Dryad.

Thank you for your comment. All data are within the manuscript, and we have no additional supporting files.
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Dear Dr. Takada,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

We would appreciate receiving your revised manuscript by Mar 22 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Yan Li

Academic Editor

PLOS ONE
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Thank you for your comment. The institutional review board of Municipal Hospital of Kofu approved the study (ethics committee for clinical studies of Municipal Hospital of Kofu : Rinshoukenkyu-Rinrishinsa-Iinkai (in Japanese), approval number 31-24), the ethics committee waived the requirement for informed consent. All data were fully anonymized before we accessed them. This is now modified in the methods session. (page3, lines 90-94)

2\) You note that your data are available within the Supporting Information files, but no such files have been included with your submission. At this time we ask that you please upload your minimal data set as a Supporting Information file, or to a public repository such as Figshare or Dryad.

Thank you for your comment. All data are within the manuscript, and we have no additional supporting files.
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Dear Dr. Takada,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Yan Li
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Dear Dr. Takada:

I am pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please notify them about your upcoming paper at this point, to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

For any other questions or concerns, please email <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE.
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PLOS ONE Editorial Office Staff
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Dr. Yan Li
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